Introduction
Visibility deterioration is one of the first effects of air pollution noticeable to the inhabitants in large cities. The gradual but uninterrupted decrease in the transparency of the air in urban areas originates from an increase in airborne contaminants as a consequence of increased activity related with urban growth.
Since the 1940*5 the cities in Latin America with a population more than 100,000 have grown by more than 5% annually (Ternent 1975) . Mexico City has been no excep tion to this general trend. During the last 30 years the population of the capital has increased six times and at present there are an estimated 14 million inhabitants. Its urban area has expanded at an accelerated rate accordingly, covering at present more than 800 km2. A large proportion of the industry of the country is concentrated in the capital and its metropolitan area, where more than 2 million motor vehicles contribute to pollute the urban air.
The mountains surrounding the basin are instrumental in reducing ventilation and therefore, the frequency of light winds or calm conditions is relatively high. As a conse quence, dilution and transport of air pollutants usually takes place at a slow rate during the first part of the daylight hours, especially during winter mornings, when surface tempera ture inversions are more frequent (Jauregui 1973) .
In the present study visibility data for the Tacubaya Observatory (located west of the downtown) are analyzed in order to determine changes in the transparency of air during the last four decades.
The data
The data consist of estimates of visibility routinely made (using a code) from the Observatory in the NE direc tion, that is toward the centre of town at 10 a. m. Average monthly values of visibility were computed for the available period of 1937-1980. The 10 a. m. visibility values were selected since at about this hour two contributing factors for the increase in turbidity take place: a) a peak in vehicular emissions occurs, b) the surface inversion is usually in the process of breaking off thus favouring fumigation conditions. The changes in the height of the urban mixing layer are important in determining the dilution rates and therefore the changes in visibility. In this respect, the height of the mixing layer in Mexico City increases very rapidly from in version break-off time until it reaches its maximum value shortly after noon time. Fig. 2 shows the seasonal variation of the maximum mixing depth (MMD) using the 6 a. m. Visibility restriction by fog is much less likely to occur at the selected hour (10 a. m.) in the urban area, since relative humidity is usually between 60 and 70% in the western part of the city, where humidity data are available ( fig. 3 ).
Radiation fog is more often observed in winter mornings in the suburbs (especially near the airport) rather than in the downtown area where higher temperatures prevail due to the nocturnal heat island Qauregui 1973). The larger surface-inversion depths observed in the dry season ( fig. 2 ) imply a longer morning period till break-off time and, consequently, higher frequency of low visibilities during this period. This may be clearly seen in fig. 4 visibilities with time is also noticeable; the peak in visibility being observed in the 1960's at the end of the daylight hours.
Results
On the average, a general decrease in visibility is observed.
During the 1940's average visibilities (at 10 a. m.) were from 4 to 10 km; they decreased steadily to 1 to 2 km up to the first half of the 1970's ( fig. 5) . However, the 5-year average variation of visibility for the second half of the seventies shows a marked decrease, almost for every month (only 1960-64 4.1 3.5 4.3 3.5 3.9 3.9 3.8 3.8 4.1 3.7 3.5 3.5 3.8
1965-69 2.9 3.3 3.5 3.3 3.3 3.6 3.5 3.5 3.6 3.5 3.2 3.0 3.3
Change (%) - 29 -6 -19 -6 -15 -8 -8 -11 -12 -5 -11 -14 -13 Averaged over the year, the decrease amounts to 13%
during the 1960's (table 1) . During the 1970's the trend changes; that ist, five-year average values for the second half of the decade show a substantial increase with respect to the first half of the seventies. The increase ist more marked during the rainy season.
In order to find out what ranges of visibility were responsible for the changes in the trend during the seven ties, five year frequency visibility values were calculated. Results are shown in fig. 7 . It can be seen that frequency distributions show a marked reduction (20% or more) in the frequency of so called 'bad visibilities', from 0.5 to 1 km. Also, in some months there is an increase in the frequency of intermediate visibilities, that is in the range from 1 to 4 km (code 3 and 4). Moderate increases in 'good visibilities' (code 5; 4 to 10 km) are also observed for some months (May to October). On the other hand, no appreciable change in the frequency of very good visibilities is observed for the decade. This was to be expected, sonce excellent visibilities were observed for only short periods of time and are associated mainly with a cold-front passage over the valley.
When cumulative frequencies of various visibility classes are computed for the two five-year periods in the seventies, it can be seen that the median value increased during the second half of the seventies with respect to the first five 1970-1974 and 1975-1979 These differences were, in most of the cases, statistically significant (in June, July and August) at the 0.1 level of significance.
Finally, when the frequency of various visibility catego ries observed during the first third of 1980 are compared with the five-year values of the first half of the seventies, it is apparent that a marked decrease in the frequency of bad visibilities has occurred in 1980 ( fig. 9 ).
Concluding remarks
Visibility data analysis for Mexico City from 1940-1980 shows that there has been a trend of decrease for the period 1940 -1974 . During the 1975 period, visibility in the capital city has undergone a gradual improvement consist ing in a decrease in the frequency of bad visibilities (0.5-1 km). If it is accepted that visibility data are representative of the airborne mass of fine or respirable particulates, and insofar as this relationship is valid, the airborne mass of respirable particulates has varied downward in West Mexico City during the last years of the period examined. However, the low frequency of excellent visibilities has not apprecia bly varied during the same period. The observed changes in visibility toward a better air transparency could be related to actions taken by environmental authorities in Mexico to reduce pollutant emissions during the second half of the 1970's.
